"Soft" ergonomics includes emotional needs and other qualitative aspects which affect the relationship of the user to the product [1] . Within this field fall likes or dislikes of a product as far as its color is concerned. This study included 52 volunteers unaffected by color blindness, 28 female and 24 male, ranging in age from 18 to 53, with an average age of 22.9 years. The experimental stimuli (nine chromatic and three achromatic) were applied to six different appliances. All of them were presented on a computer screen, one at a time, in random order. A continuous scale ranging from 0 (not at all) to 100 (very much) indicated to what extent the viewer liked the image. In general, for all the electric appliances, a greater preference was found for achromatic colors, especially white (77.2) and black (73.7), with similar scores. Even gray (58.5) surpassed the most preferred chromatic color, which was blue, with a score of 46.9. These findings suggest the need to obtain data about color preferences for specific products in order to satisfy the requirements of pleasurable design.
Introduction
"Soft" ergonomics includes emotional needs and other qualitative aspects which affect the relationship of the user to the product [1] . Within this field fall likes or dislikes of a product as far as its color is concerned.Color can greatly influence your ergonomics and your fashion design project when it is applied appropriately. However, it can really mess things up when it is not used in support of our cultural and psychological understanding of color. But when you get it right it can be a game changer [2] .
Color preferences refer to likes and dislikes. Therefore, a color which is very much liked is a color which is very much preferred. Color preferences have both scientific and practical relevance for designers and manufacturers. As for the practical aspect, the application of color preferences to products is commercially important [3] and, therefore, has considerable economic consequences.
As for the theoretical aspect, there has been a long and deep interest in the nature and origin of color preferences, in an attempt to determine whether such preferences are acquired or innate, whether they are universal or vary from society to society or from individual to individual [4, 5] .
The majority of color-preference studies [4, 5, 6, 7] have been carried out using isolated colors, even though, since 1983, it has been mentioned that objects have attributes in addition to color, such as form, texture and so on, and that color preferences also depend on these contextual characteristics [8] . Nevertheless, there exist very few studies which make reference to color preferences as applied to concrete design objects, and manufacturers generally apply color preference data coming from studies which used nothing else but isolated stimuli. Consequently, a study was carried out which compares preferences among isolated colors and among colors contextualized in a concrete object, with the aim of providing information which may turn out to be important for professionals in different areas of design.
Materials and Method

Participants
This study included 52 subjects, 28 female and 24 male, between the ages of 18 and53, all with normal color perception.
CriteriaforInclusion
The criteria were: 1) that they had normal color perception (no color blindness); and 2) that they agreed to participate in the study.
Materials and Equipment
Pseudo-Isochromatic Plates for Testing Color Perception Mac Computer, 20" widescreen active-matrixLcd Monitor Consent Form All experimental stimuli were presented through a computer screen, using a program especially designed for the purpose, presenting products one by one in random order, in each color, together with a continuous like-dislike scale which ranges from 0 (not at all) to 100 (very much).
The color samples included 9 chromatic (yellow, blue, brown, cyan, orange, purple, red, pink and green) and 3 achromatic (white, black and gray), which are applied to a stove, washing machine, blender, coffee maker, camera and laptop. Fig. 1 presents the color samples used, with their respective Munsell and RGB codes. 
Procedure
Data was collected using a booth consisting of an aluminum frame and heavy black curtains, inside of which were placed a computer table, a computer and a chair. The booth provided a dark environment to prevent lighting having any effect on color perception (see Fig. 2 ).
Before the color evaluation was begun, participants were instructed not to carry devices for listening to music, such as iPods, and to turn off cell phones if they were carrying them. Their posture was standardized in such a way that the horizontal distance from the monitor was the length of their arm and vertically, their straight line of sight was fixed on the upper part of the monitor. To achieve all of this, either the chair was moved closer or farther away or the monitor was raised or lowered.
Afterwards, they were required to do a trial run to verify whether they had understood the instructions. Once this was established, the experiment was begun. Fig. 3 shows the opening screen with the scale for scoring. The subjects replied using the left mouse button, as they had been instructed.
The data was registered in Excel, from which averages, frequencies and percentages were obtained. The analysis of X2 for sections 4.1 and 4.2 was made in SPSS V20. As for the analysis of section 4.3, scores were grouped into three categories according to their distribution: low, medium and high. The X2 was obtained with a contingency table using the program EPI INFOV6. 
Results
Achromatic Stimulus
In the overall averages (all the household appliances taken together) a greater preference was found for achromatic colors, especially white (77.2) and black (73.7), with similar scores. However, as can be observed in Table 1 , there are variations, depending on the appliance. Here we present the most and the least preferred. In the case of the stove, these are gray (65.7) andblack (53), resulting in a significant difference (p = .01). For thewashing machine we havewhite (86.4) and gray (34.1), with white gaining statistical significance as the color preferred (p = 0.000). In regard to theblender,black (85.1) andwhite (84.4) are almost equally preferred, while gray (65.9) is the least. Coffee maker: black (85.0) andgray (63.9). Camera: black (80.8) andgray (59.5). Laptop:white (85.7) andblack (85.0) are almost equally preferred with gray (63.5) the least preferred.
Chromatic Stimulus
In respect to chromatic colors, the overall averages of household appliances ranked as follows (most liked to least liked): cyan (42.9), red (39.2), pink (36.9), green (25.6), orange (24.9), brown (22.9), purple (21.3) and yellow (18.5). Table 1 . Achromatic preference scores in household appliances.
Next are described the most liked and least liked for each appliance (Table 2) . For the stove, blue and green obtained the highest scores (47.5, 38.7), showing a significant difference (p < .05) while the other colors were less preferred, all with a statistical difference (p< 0.05), except for red (p= 0.126). For the washing machine, cyan, pink and red were the most preferred (26.8, 22.7 y 22.6; p < 0.05) while the least was yellow (8.0). A significant difference was found in cyan (p< 0.05), when compared with yellow (p< 0.001).
In the blender, coffee maker, camera and laptop it was observed that all the colors received higher scores than the stove and the washing machine, with yellow receiving the lowest score for the laptop, coffee maker and camera (18.9, 19.4 and 20.2) and brown for the blender (22.6). In these appliances, preferred colors were the same as with the washing machine: blue (considering cyan as a kind of blue), red and pink, with blue and cyan taking the top two places and pink and red fighting for third and fourth place. 
Differences by Gender
Analyzing our results by gender, we found certain differences, especially in respect to the color pink for some items. Table 3 shows frequencies and percentages of scores for pink in the categories of Low, Medium and High, for men and women.
For the washing machine and the blender, a significant difference (p < 0.01) is observed in the High category, showing that women chose this color more for High preference scores in comparison with men. In the case of the coffee maker and the camera, a significant difference was obtained (p < 0.01) in the categories of High and Medium. Women gave more High scores while men gave Medium.
For the laptop, there was a significant difference in High and Low scores (p < 0.01), showing that women more frequently preferred pink in the High scores while men gave pink Low scores. 
Discussion
In general, it was possible to observe that achromatic hues were preferred for most household appliances, especially white (washing machine, blender and laptop) and black (blender, coffee maker, camera and laptop), with scores above 80. Gray received minor scores (around 60) with the exception of the stove (34).
In the chromatic colors, it can be observed that blue, cyan and red are among the most preferred, even though there are certain differences for particular household appliances. To be specific, in addition to the previously mentioned preferred colors, green was found desirable for stoves and pink for washing machines, coffee-makers, blenders, cameras y laptops.
On the other hand, the least preferred colors were yellow, first of all, followed by green and purple. The green was only preferred for the stove, as was already mentioned above. Brown and orange received intermediate scores, with the exception of brown for the blender, which was given the lowest like-dislike score.
As has already been mentioned, most studies about preferences were carried out using isolated colors because no literature was found regarding preferences for household appliances. Because of this, we will discuss below the similarity of the results of data reported regarding stimuli of isolated colors.
The results of this study partially coincide with those found by Prado-León [9] -most liked to least likedwhite, blue and red were preferred, but black and gray also did well.Nevertheless, it is important to note that gray, applied to household appliances, had a significant preference (p < 0.05) less than white and black, which differs from the preferences in the isolated stimuli reported by the author. It should be emphasized that this study [9] is one of the few which have reported preferences for achromatic colors in isolated stimuli, which coincides with the household-appliance preferences reported in the present work. Both were carried out using Mexican subjects, which suggests the importance of cultural aspects in color preferences.
Other authors [6] carried out a study of color preference and recognition among older adults and found the order of preference to be blue, green and red in first place and brown in last place. This agrees with previous studies as well as with our own results. In our case, brown comes to mind, which twice received low scores, one for the blender (22.63) and the other for the washing machine (9.85).
In another study [11] , sampling of 21,000 persons revealed the following order of preferences (most to least): blue, red, green, violet, orange and yellow. Here it was pointed out that yellow is the least liked color for the majority of individuals. The results reported in this document coincide with the high scores of blue and red for various applications and with yellow as the color least preferred.
Ortiz [10] states that the colors preferred by adults are blue, followed by red and green. White, yellow and black are less preferred. This coincides with the results obtained in the present study as far as chromatic stimuli go, but not with the achromatic results, given that white and black were much preferred when applied to household appliances.
Transcultural differences show that even though blue is one of the favorite colors in many Asian countries, white is also very much preferred [12] , all of which coincides with our results both for blue and white.
Some authors have reported differences by gender, determining that the most attractive color for women is red while for men, it is blue.
Likewise, Ellis and Ficcek [7] state that men prefer blue and women are divided between blue and green. Considering sexual orientation, the authors found no significant differences among homosexuals, bisexuals and heterosexuals of either gender. In other words, homosexual/bisexual men and women exhibit essentially the same color-preference configurations as their heterosexual counterparts.
As has been seen, the data from this document presents very different results in respect to gender. In a significant way, women preferred pink, in comparison with men, for five household appliances, the only exception being the stove.
Many factors are implied in pleasurable design, but color has been reported as one of the three primary aspects which attract users, generating relevant psychological effects [13] . In this sense, the results of the present study revealed data which can enrich emotional design for users.
Likewise, the discoveries made in this study suggest the need to obtain data about color preferences for specific products and their potential users, in order to satisfy the requirements of pleasurable design, given that complete agreement has not been observed between the preferences in isolated stimuli and those applied to household appliances, nor in the studies carried out in other countries.
